A Monte Carlo approach is employed to estimate the distribution of an equivalent conductivity measure, the block conductivity, which characterizes the total flow rate through a two-dimensional bounded domain and which is itself a random variable. Chi-square goodness-of-fit tests indicate that the lognormal distribution is an appropriate choice for the block conductivity distribution. For square domains, the mean and variance of the block conductivity are seen to be closely approximated using the statistics of local averages of log conductivity.
INTRODUCTION
In this study seepage through a two-dimensional soil model with spatially random conductivity is considered via simulation. The quantities of interest are the total steady state flow rate through the medium and a block conductivity upper and lower boundaries and constant head applied to the right edge so that the mean flow is unidirectional. At this time the scope of the study is restricted to the twodimensional case with these simple boundary conditions. In that the interest is to predict flow rates through a bounded site having spatially random conductivity, block conductivity will be defined here on the basis of total flow rates. Specifically, for a particular realization of the spatial!y random conductivity, K(x), on a given boundary value problem, the block conductivity, •, is defined as oe =
where/xk = ElK] is the expected value of K(x), Q is the total flow rate through the spatially random conductivity field, and Q ak is the deterministic total flow rate through the mean conductivity field (having constant conductivity throughout the domain). For the simple boundary value problem under consideration, (2) reduces to g =
Copyright 1993 by the American Geophysical Union.
Paper number 93WR00412. 
